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Abstract: Despite the long tradition of ichthyofaunal research in the Balkan Peninsula, there are still poorly investigated
areas. Kosovo is one of the least investigated countries of the Balkan Peninsula in regard to fish fauna. In this study, we
present the results of a fish fauna investigation in Badovc Lake and the Llap River. The fish fauna of Badovc Lake in central
Kosovo was investigated at monthly intervals between June 2012 and December 2012. A total of 16 species belonging to
6 families, Cyprinidae, Cobitidae, Percidae, Siluridae, Esocidae, and Centrarhidae, were determined in this research area.
The vast majority of species found belong to the family Cyprinidae (11), while all other families are represented by a single
species. At 10 selected stations of the Llap River, 12 fish species were found. The family Cyprinidae is represented by 10
species, while 2 other families (Percidae and Salmonidae) are represented by a single species. The first preliminary checklist
of fish species found in freshwater ecosystems belonging to the Black Sea basin in Kosovo is given and it contains 27 species.
According to the IUCN criteria, 25 of the species found are in the category of Least Concern, and the 2 remaining species
are in the category of Vulnerable species (Cyprinus caprio and Alburnoides bipunctatus). This investigation shows that the
alien invasive pumpkinseed fish Lepomis gibbosus, which is reported here for the first time from Kosovo, is expanding its
distribution area in the Balkan Peninsula. In this context, more detailed investigations are needed in this part of Kosovo in
order to determine the diversity and number of fish populations.
Key words: Kosovo, fish, Cyprinus caprio, Lepomis gibossus

1. Introduction
Freshwater ecosystems provide crucial goods and services
to humankind and are thus critical for conservation of
biological diversity. However, during the last decades they
have become one of the most polluted environments due to
runoff of soils and farm chemicals from agricultural lands,
waste and sewage from urban areas, and discharge from
industrial sites (Bailey et al., 2004). This is also true for
Kosovo and emphasizes the importance of investigation
of animal diversity in freshwater ecosystems (Dauti et
al., 2007; Ibrahimi et al., 2007, 2012a, 2012b, 2013; Gashi
and Ibrahimi, 2008; Ibrahimi and Gashi, 2008; Oláh et al,
2013).
Historically, in the Balkan Peninsula, many
ichthyofaunal studies were carried out with the aim of
identifying qualitative, quantitative, and genetic patterns
of fish fauna (e.g., Karaman, 1926, 1928, 1938; Stefanovič,
1948; Taler, 1953; Vuković, 1963, 1977, 1982; Vuković
* Correspondence: halilibrahimi@yahoo.com
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and Ivanović, 1971; Apostolski, 1973, 1976; Habekovič,
1978; Ivanović et al., 1983; Habekovič et al., 1986, 1990;
Mikavica, 1987; Škrijelj, 1991; Škrijelj and Masović, 2001).
However, Kosovo was only sporadically included in these
investigations (e.g., Grapci-Kotori et al., 2010; Maxhuni et
al., 2010). Freshwater ecosystems in the Republic of Kosovo
belong to 3 water basins: the Black Sea, the Adriatic Sea,
and the Aegean Sea. Previous ichthyofaunal investigations
in Kosovo have been more focused on the rivers belonging
to the Adriatic Sea basin, while the other 2 basins have
been only cursorily investigated.
Sewage treatment plants do not exist in Kosovo, and
so untreated sewage is dumped into the rivers, creating
high biological oxygen demand that eliminates some fish
species that require highly oxygenated water. Gravel and
sand extraction from rivers is a serious problem, especially
in the southern part of Kosovo. Use of heavy equipment
to mine these materials destroys the habitat of fish and
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invertebrates and fills the river with suspended sediment,
which is also detrimental to fish and other forms of aquatic
life (Usaid, 2003). There has been no study to evaluate the
impact of these anthropogenic activities on the reduction
of fish diversity in rivers in Kosovo.
This study examined the current state of fish
composition in the artificial Badovc Lake and the Llap
River, which belong to the Black Sea water basin. This is
the first attempt to document the current composition of
fish species in these freshwater ecosystems in Kosovo; such
data are extremely important, because they lay ground
for future studies of qualitative and quantitative trends
of fish fauna in this part of the Balkan Peninsula. At the
same time, this study highlights the importance of the
introduced fish species found during this investigation.
Although it is often difficult to determine the impact of
nonnative species on the autochthonous ichthyofauna,
generally the impact is negative (expressed in change in
existing food chains, competition for places of spawning,
emergence of new parasites, etc.). In addition, the first
preliminary checklist of fish species from freshwater
ecosystems that belong to the Black Sea water basin in
Kosovo is given here, with their statuses as per the IUCN
Red List of Threatened Species. The IUCN Red List of
Threatened Species is a comprehensive tool for evaluating
the conservation status of plants and animals, guiding thus
the conservation efforts of both governmental institutions
and the nongovernmental sector.
2. Materials and methods
A detailed study was conducted in Badovc Lake during
June–December 2012. Investigations in the Llap River
were carried out during July–November 2012. In both

research areas, the sampling was done through the classic
method of fishing with a fishing rod. Sampling was done
every month in 4 sampling stations at Badovc Lake and 10
stations at the Llap River. In addition, detailed interviews
with fisherman of the area were conducted in order to
retrieve information about the qualitative and quantitative
composition of the fish fauna of Badovc Lake and the Llap
River.
The selection of 4 sampling stations in Badovc Lake
was done based on the habitat structure, water depth
and velocity, size and structure of the substratum, and,
above all, information gained from fishermen about the
most suitable zones for fish sampling (Figure 1). The first
station (B1) is located at the western edge of the lake close
to the dam; the second and third stations (B2 and B3)
are located at the middle section of the lake; the fourth
station (B4) is located at the eastern edge of the lake near
the river’s discharge into the lake. The selection of 10
sampling stations in the Llap River (Figure 2) was done
by taking into consideration its entire longitudinal profile,
from the upper reach area down to the river’s discharge
into the Sitnica River. These sampling stations were
identified based on the habitat structure, physical water
characteristics, and substrate composition, in addition
to the information gained from fishermen of that zone.
The first 3 stations (L1, L2, and L3) of the Llap River are
located at the upstream section of the river at the villages
of Murgull, Zhiti, and Pollate, respectively. Four stations
of the Llap River (L4, L5, L6, and L7) are located at the
midstream segment of the river, in the villages Kërpimeh,
Bajqinë, Podujevë, and Lupç, respectively. The last 3
stations (L8, L9, and L10) are located at the downstream
segment of the river in the villages Barilevë, Milloshevë,

Figure 1. Four sampling stations in Badovc Lake (B1, B2, B3, and B4).
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Figure 2. Ten sampling stations in the Llap River (L1, L2, L3, L4, L5, L6, L7,
L8, L9, and L10).

and Lumi i Madh, respectively. Station L10 is located at
the discharge area of the Llap River into the Sitnica River.
Badovc Lake (Albanian: Liqeni i Badovcit) (Figure 1)
is an artificial lake located in central Kosovo. It is located
southeast of the capital city of Pristina in the Gollak
Mountains and on the Kosovo Plain. Around 150,000
inhabitants of Pristina and adjacent areas receive drinking
water from this system. Badovc Lake is fed by 2 rivers: the
Mramor River and the Sushica River. This artificial lake
was built during the 1960s. It has a surface area of 127 km2
and an accumulating volume of 26.4 m3 when the lake is
at its maximal absorbing level. The water treatment facility
of Badovc Lake was made operational in 1966 with an
optimal capacity of 360 L/s (MESP, 2010). In the summer,
the lake is used for aquatic activities such as swimming,
fishing, and sailing. The Llap River (Figure 2) is a river in
the northeastern part of Kosovo. It originates from the
Kopaonik Mountains in the village Bollosica, close to the
state border between Kosovo and Serbia. It is 72 km long
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and is the main tributary of the Sitnica River, notable for
being the most polluted river in Kosovo (MESP, 2010).
Many fish samples were identified onsite. However, for
verification of their identification, several specimens from
each fish species were preserved in 10% buffered formalin
and later transferred to 70% ethanol in the laboratory. In
the laboratory, all preserved specimens were identified
and verified according to Kottelat and Freyhof (2007),
Simonović (2001), Rakaj (1995), and Vuković (1971). All
fish species were identified to species level.
Menhinick’s diversity index was used to estimate
species richness (Whittaker, 1977) and Sorensen’s index
of similarity was used to evaluate similarity between
sampling stations (Krebs, 1989).
3. Results
During this investigation, 16 fish species belonging to 6
families were found in 4 sampling stations at Badovc Lake
(Table 1). A total of 250 fish specimens were caught during
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Table 1. Composition of fish fauna in 4 sampling stations in Badovc Lake.
Number

Fish taxa

B1

B2

B3

B4

Cyprinidae
1

Gobio obtusirostris Linnaeus, 1758

+

-

-

+

2

Abramis brama Linnaeus, 1758

-

+

+

-

3

Alburnus alburnus Linnaeus, 1758

-

-

+

-

4

Rutilus rutilus Linnaeus, 1758

+

+

+

-

5

Squalius cephalus Linnaeus, 1758

+

+

+

-

6

Scardinius erythrophthalmus Linnaeus, 1758

-

+

-

-

7

Chondrostoma nasus Linnaeus, 1758

-

+

-

-

8

Cyprinus carpio Linnaeus, 1758

+

-

+

-

9

Leucaspius delineatus Linnaeus, 1758

-

+

+

+

10

Carassius gibelio Bloch, 1782

+

-

+

+

11

Carassius carassius Linnaeus, 1758

-

-

+

-

-

+

+

-

-

+

-

+

-

+

-

-

+

-

+

-

+

+

+

+

Percidae
12

Perca fluviatilis Linnaeus, 1758
Cobitidae

13

Cobitis elongatoides Bacescu & Mayer, 1969
Esocidae

14

Esox lucius Linnaeus, 1758
Siluridae

15

Silurus glanis Linnaeus, 1758
Centrarhidae

16

Lepomis gibbosus Linnaeus, 1758

this period (Table 2). The highest number of species
belongs to the family Cyprinidae (11), while each of the
other 5 families is represented by a single species. The
highest number of species was found at station B3 (11),
while the lowest number was found at station B4 (5). The
family Cyprinidae was found at all stations in Badovc Lake.
At station B4, only 3 species of this family were found,
while at the remaining 3 stations the number of species
varied from 5 to 8. The family Percidae was found only at
stations B2 and B3, the family Cobitidae was found only at
stations B2 and B4, the family Siluridae was found only at
stations B1 and B3, and the family Esocidae was found only
at station B2. Lepomis gibbosus, representing the family
Centrarhidae, is the only species that was present at all 4
investigated stations of Badovc Lake. Stations B3 and B4
are the most similar stations in regard to the composition
of fish species; the value of the similarity coefficient

between these 2 stations is 90.9%. The lowest values of
the similarity coefficient were found between stations
B1 and B4 (only 40%) and B1 and B3 (50%). The highest
number of specimens was caught at station B2 (89), while
the lowest number of specimens was caught at station B4
(40 specimens). The highest value of Menhinick’s index of
diversity was found at station B3, while the lowest value
was found at station B2 (Table 2).
During this investigation, 652 specimens belonging to
12 fish species and 3 families were found in the Llap River
(Table 3). Species of the family Cyprinidae were found in all
investigated stations of the Llap River, species of the family
Percidae were found only in the last 4 stations (L7, L8, L9,
and L10), and the family Salmonidae was found only in
the first 4 stations (L1, L2, L3, and L4) of the Llap River.
Nine species were restricted only to the midstream and
lower-stream stations of the river; 2 species (Leucaspius
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Table 2. Number of species, number of specimens, and values of Menhinick’s diversity index in 4 investigated
stations of Badovc Lake (B1–B4) and 10 investigated stations of the Llap River (L1–L10).
Sampling station

Number of species

Number of specimens

Menhinick’s diversity index

B1

7

50

0.99

B2

10

89

1.06

B3

11

71

1.31

B4

5

40

0.79

L1

3

31

0.54

L2

3

32

0.53

L3

4

39

0.64

L4

8

52

1.11

L5

7

45

1.04

L6

6

49

0.86

L7

10

84

1.09

L8

11

109

1.05

L9

11

125

0.98

L10

11

86

1.19

Table 3. Composition of fish fauna in 10 sampling stations in the Llap River.
Number

Fish taxa

L1

L2

L3

L4

L5

L6

L7

L8

L9

L10

Cyprinidae
1

Barbus barbus Linnaeus, 1758

-

-

-

+

+

-

+

+

+

+

2

Carassius auratus Linnaeus, 1758

-

-

-

+

+

+

+

+

+

+

3

Chondrostoma nasus Linnaeus, 1758

-

-

-

-

-

-

+

+

+

+

4

Cyprinus carpio Linnaeus, 1758

-

-

-

-

-

-

+

+

+

+

5

Gobio gobio Linnaeus, 1758

-

-

-

-

-

-

-

+

+

+

6

Leucaspius delineatus Linnaeus, 1758

+

+

+

+

+

+

+

+

+

+

7

Scardinius erythrophthalmus Linnaeus, 1758

+

+

+

+

+

+

+

+

+

+

8

Squalius cephalus Linnaeus, 1758

-

-

+

+

+

+

+

+

+

+

9

Tinca tinca Linnaeus, 1758

-

-

-

+

+

+

+

+

+

+

10

Vimba vimba carinata Pallas, 1811

-

-

-

+

+

+

+

+

+

+

-

-

-

-

-

-

+

+

+

+

+

+

+

+

-

-

-

-

-

-

Percidae
11

Perca fluviatilis Linnaeus, 1758
Salmonidae

12
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Salmo trutta fario Linnaeus, 1758
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delineatus and Scardinius erythrophthalmus) were present
at all sampling stations. Salmo trutta fario was present only
at the first 3 stations, which belong to the upper reach, and
was totally absent from the middle and lower reaches of
the river. The number of species in midstream stations
varied from 6 (L6) to 8 (L4). The highest number of species
(11) in investigated stations of the Llap River was found in
the last 3 stations, which belong to the lower reach of the
river (L8, L9, and L10). The lowest number of species (3)
was found in the first 2 stations, located in the upper reach
of the river (L1 and L2). The highest number of specimens
was caught at station L9 (125), while the lowest number of
specimens was caught at station L1 (31 specimens). The
highest value of Menhinick’s index of diversity was found
at station L4, while the lowest value was found at station
L2 (Table 2).
4. Discussion
Previous investigations conducted in Badovc Lake show
that based on physical and chemical parameters, this
lake can be categorized in the oligosaprobic towards
mesosaprobic class of freshwater ecosystems; as such, it
offers relatively good conditions for fish fauna (Avdullahi
et al., 2012; Shabani, 2014). Based on this investigation
and interviews with fishermen, we can conclude that the
number of 16 fish species found during this investigation
is the real number of fish species living in this lake. This
investigation shows that Squalius cephalus is the most
widespread fish species in Badovc Lake with the highest
number of specimens, while Scardinius erythrophthalmus,
Esox lucius, and Silurus glanis are present with much
lower numbers of specimens. This is in line with the
fishermen’s information that throughout the years the
highest population throughout the lake has belonged to
Squalius cephalus, while 3 other fish species have been
observed in much smaller populations. The highest
number of specimens caught during this investigation,
and also the highest diversity, was found in the middle
section of the lake (stations B2 and B3), as compared with
the 2 other stations, which are located on the edges of
the lake. This is because in the middle part of the lake a
variety of microhabitats is present, offering more optimal
conditions for maintenance of fish populations. Based
on conversations with local fishermen, we can conclude
that the autochthonous species for this area are Squalius
cephalus, Gobio obtusirostris, and Leucaspius delineatus.
All other species are apparently allochthonous species,
although there has been no previous investigation in this
area to scientifically back up these claims.
The preliminary unsystematic investigation of the Llap
River shows that there are 12 fish species in this river, but
considering the diversity of habitats in the longitudinal
profile of the river and the especially suitable conditions

in the midstream and downstream sections of the river,
we can conclude that this number is far from being an
accurate number for the fish species living in this river.
During this investigation, the most suitable stations for
fish fauna were found to be midstream and downstream
stations, where the highest numbers of species were found
and the most diverse habitat complexity was assessed.
High values of Menhinick’s diversity index at midstream
and downstream stations indicate fish community stability
in these stations; i.e. the community is able to maintain its
structure unaffected by environmental disturbances. Most
of the cyprinids prefer this segment of the river, with its
slow current and larger water accumulations. However,
considering the fact that a large number of streamlets
and spring areas in the upper reach of the river were not
included in this investigation, and taking into account the
relatively long length of the river, we can conclude that
comprehensive knowledge on the fish fauna composition
of this river will only be obtained after more detailed and
structured investigations are carried out.
This investigation gives a special contribution to the
knowledge of invasive alien fish species in the Balkan
Peninsula. Results presented in this study give the first
remarks on distribution and some ecological notes on alien
invasive species in central Kosovo and should be expanded
upon in the future in order to determine the impact on local
autochthonous fish species populations. The pumpkinseed
sunfish Lepomis gibbosus Linnaeus (1758) found during
this investigation is native to North America. It has
considerable invasion potential and should be considered
a potential threat to freshwater biodiversity in Kosovo,
with direct impact on other fish species. Introduction of
pumpkinseed sunfish beyond its native range has occurred
in many countries in the world over a long period for
various reasons. This species was introduced in Europe in
the early 1900s as a potential sport and ornamental pond
fish (de Groot, 1985; Copp et al., 2005). In Bulgaria, it was
accidentally introduced; in recent years it has become very
frequent in Bulgarian inland waters (Economidis et al.,
2000). In Spain, pumpkinseed sunfish was intentionally
introduced as prey for native wild stocks that had suffered
heavy predation from previously introduced pike, bass,
and catfish (Elvira and Almodovar, 2001). This is the first
record for Kosovo; it was not previously found in the
Drini i Bardhë, Drenica, or Llapi rivers, despite detailed
ichthyofaunal analysis in these freshwater ecosystems.
Gibel carp Carassius gibelio found during this investigation
was originally distributed throughout East Asia; initial
introduction into Europe occurred in the 17th century
with an aim to enhance fish community composition
(Copp et al., 2005). Since its introduction, it has proven
to be highly invasive in many countries, as evidenced by
its rapid increase in abundance, distribution, and impact
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Table 4. First preliminary checklist of fish species in freshwater ecosystems of the Black Sea basin in Kosovo,
with IUCN status category.
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Fish taxa
Cyprinidae
Abramis brama Linnaeus, 1758
Alburnoides bipunctatus Bloch, 1782
Alburnus alburnus Linnaeus, 1758
Barbus balcanicus Kotlik, Tsigenopulos, Rab & Berrebi, 2002
Barbus barbus Linnaeus, 1758
Carassius auratus Linnaeus, 1758
Carassius carassius Linnaeus, 1758
Carassius gibelio Bloch, 1782
Chondrostoma nasus Linnaeus, 1758
Cyprinus carpio Linnaeus, 1758
Gobio gobio Linnaeus, 1758
Gobio obtusirostris Linnaeus, 1758
Leucaspius delineatus Linnaeus, 1758
Phoxinus phoxinus Linnaeus, 1758
Rhodeus amarus Bloch, 1782
Rutilus rutilus Linnaeus, 1758
Scardinius erythrophthalmus Linnaeus, 1758
Squalius cephalus Linnaeus, 1758
Tinca tinca Linnaeus, 1758
Vimba vimba carinata Pallas, 1811
Percidae
Perca fluviatilis Linnaeus, 1758
Cobitidae
Cobitis elongatoides Bacescu & Mayer, 1969
Esocidae
Esox lucius Linnaeus, 1758
Siluridae
Silurus glanis Linnaeus, 1758
Centrarhidae
Lepomis gibbosus Linnaeus, 1758
Salmonidae
Salmo trutta fario Linnaeus, 1758
Balitoridae
Barbatula barbatula Linnaeus, 1758

on endemic fish populations (Vetemaa et al., 2005; Tarkan
et al., 2012a, 2012b). It is distributed in all neighboring
countries of Kosovo including Serbia, for example, where
it is found in nearly all waters, even rivers at 1100 m above
sea level in the trout zone (Lenhardt et al., 2010).
The first preliminary checklist of fish species found in
freshwater ecosystems belonging to the Black Sea water
basin in Kosovo is given, with 27 species in total (Table
4). According to the IUCN criteria, 25 of the listed species
are in the category of Least Concern and 2 others are in
the category of Vulnerable species (Cyprinus caprio and
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IUCN status
Least Concern, LC
Vulnerable, VU
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Not Evaluated, NE
Least Concern, LC
Vulnerable, VU
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC
Least Concern, LC

Alburnoides bipunctatus). Of all European threatened
species, 28% occur in Balkan countries, making this region
the most important hotspot for threatened biodiversity in
Europe, and also within the Mediterranean biodiversity
hotspots (Freyhof, 2012). Ichthyofaunal investigations in
Kosovo are still very fragmentary, and the fish fauna for
most of the country is still poorly known. This makes
further ichthyofaunal studies in Kosovo inevitable in
order to determine the qualitative composition and main
threats, and the consequent procedures and measures for
protection.

GASHI et al. / Turk J Zool

References
Apostolski K (1973). Structure of fish population in Mavrovo
Lake. In: First European Ichthyological Congress: Abstracts.
Sarajevo, Yugoslavia: Jugoslovensko ihtiolosko drustvo, p. 13.
Apostolski K (1976). Formiranje polulacije pastrmki u akumulaciji
Mavrovsko jezero. Ichthyologia 8: 9–20 (in Serbo-Croatian).
Avdullahi S, Fejza I, Tmava A (2012). Protecting water resources
from pollution in Badovc Lake. International Journal of Energy
and Environment 3: 567–576.
Bailey RC, Norris RH, Reynoldson TB (2004). Bioassessment of
Freshwater Ecosystems. New York, NY, USA: Springer US.
Copp GH, Bianco PG, Bogutskaya NG, Eros T, Falka I, Ferriera MT,
Fox MG, Freyhof J, Gozlan RE, Grabowska J et al. (2005). To
be, or not to be, a non-native freshwater fish? J Appl Ichthyol
21: 242–262.
Dauti E, Ibrahimi H, Gashi A, Grapci-Kotori L (2007). Spatial and
temporal distribution of Plecoptera larvae in the Prishtina
River (Kosova). Entomologica Romanica 12: 223–225.
de Groot JJ (1985). Introduction of non-indigenous fish species for
release and culture in the Netherlands. Aquaculture 46: 237–
257.
Economidis PS, Dimitriou E, Pagoni R, Michaloudi E, Natsis L
(2000). Introduced and translocated fish species in the inland
waters of Greece. Fisheries Manag Ecol 7: 239–250.
Elvira B, Almodovar A (2001). Freshwater fish introduction in Spain:
facts and figures at the beginning of the 21st century. J Fish
Biol 59: 323–331.
Freyhof J (2012). Threatened freshwater fishes and molluscs of
the Balkan, potential impact of hydropower projects. Berlin,
Germany: ECA Watch Austria and EuroNatur.
Gashi A, Ibrahimi H (2008). Spatial and temporal distribution of
Trichoptera larvae in the Mirusha River (Kosova). Ferrantia
55: 57–61.
Grapci Kotori L, Zhushi Etemi F, Sahiti H, Gashi A, Škrijelj R,
Ibrahimi H (2010). The ichthyofauna of Drini i Bardhë River
(Kosovo). Ribarstvo 68: 149–158.

Ibrahimi H, Gashi, A, Grapci-Kotori L, Kučinić M (2013). First
records of the genus Micropterna Stein, 1873 (Insecta:
Trichoptera) in Kosovo with distributional and ecological
notes. Natura Croatica 22: 147–155.
Ibrahimi H, Kučinić M, Gashi A, Grapci Kotori L (2012a). The
caddisfly fauna (Insecta, Trichoptera) of the rivers of the Black
Sea basin in Kosovo with distributional data for some rare
species. ZooKeys 182: 71–85.
Ibrahimi H, Kučinić M, Gashi A, Grapci-Kotori L (2012b). The genus
Rhyacophila Pictet, 1834 (Insecta: Trichoptera) in Kosovo.
Aquat Insect 34: 23–31.
Ivanović B, Knezević B, Vuković T (1983). Populacije riba Skadarskog
jezera i njihova zastita. In: Skadarsko Jezero: Zbornik Radova
9, CANU, pp. 125–133 (in Serbo-Croatian).
Karaman S (1926). Salminidi Balkana. Glas Skup Nauc Drustva 6:
147–176 (in Serbo-Croatian).
Karaman S (1928). Prilog ihtiologiji Jugoslavije. Glas Skup Nauc
Drustva 2: 253–268 (in Serbo-Croatian).
Karaman S (1938). Beitrag zur Kenntnis der Süßwasserfische
Jugoslawiens. Glas Skup Naucn Drustva 18: 131–139 (in
German).
Kottelat M, Freyhof J (2007). Handbook of European Freshwater
Fishes. Cornol, Switzerland: Publications Kottelat.
Krebs CJ (1989). Ecological Methodology. New York, NY, USA:
Harper and Row Publishers.
Lenhardt M, Markovic G, Hegedis A, Maletin S, Cirkovic M,
Markovic Z (2011). Non-native and translocated fish species
in Serbia and their impact on the native ichthyofauna. Rev Fish
Biol Fisher 21: 407–421.
Maxhuni Q, Škrijelj R, Grapci Kotori L (2010). The influence
of ecological factors on fish population dynamics in river
Drenica. In: 4th International Scientific Conference BALWOIS
2010, Ohrid, Macedonia.
MESP (2010). Report: The State of Water in Kosovo. Pristina, Kosovo:
Kosovo Environmental Protection Agency.

Habekovič D (1978). Prvi rezultati kaveznog uzgoja kalifornijske
pastrmke u jezerskim uslovima. Ribarstvo Jugoslavije 32: 52–
63 (in Serbo-Croatian).

Mikavica D (1987). Novi podaci o sastavu ihtiofaune u hidro–
akumulaciji Bajna–Basta. Ribarstvo Jugoslavije 42: 9–13 (in
Serbian).

Habekovič D, Homen Z, Facajič K (1990). Ihtiofauna djela rijeke
Save. Ribarstvo Jugoslavije 45: 8–14 (in Serbo-Croatian).

Oláh J, Andersen T, Chvojka P, Coppa G, Graf W, Ibrahimi H,
Lodovici O, Previšić A, Valle M (2013). The Potamophylax
nigricornis group (Trichoptera, Limnephilidae): resolution
of phylogenetic species by fine structure analysis. Opuscula
Zoologici Budapest 44: 167–200.

Habekovič D, Mrakovcič M, Bogdan M (1986). Ihtiofauna djela
rijeke Drave nakon izgradnje sustave HE čakovec. Ribarstvo
Jugoslavije 41: 57–61 (in Serbo-Croatian).
Ibrahimi H, Dauti E, Gashi A, Trožić-Borovac S, Škrijelj R, GrapciKotori L (2007). The impact of sewage effluents in water quality
and benthic macroinvertebrate diversity of the Prishtina River
(Kosova). Entomologica Romanica 12: 227–231.
Ibrahimi H, Gashi A (2008). State of knowledge of investigations on
Trichoptera larvae in Kosova. Ferrantia 55: 70–73.

Rakaj N (1995). Ihtiofauna e Shqiperise (Ichthyofauna of Albania).
Tirana, Albania: ShBLSh (in Albanian).
Shabani E (2014). Analiza kualitative e ihtiofaunës së Liqenit të
Badovcit. MSc, University of Pristina, Pristina, Kosovo (in
Albanian).
Simonović P (2001). Ribe Srbije (Fish of Serbia). Belgrade, Serbia:
NNK International (in Serbian).

71

GASHI et al. / Turk J Zool
Škrijelj R (1991). Stanje populacije riba Jablaničkog jezera. MSc,
University of Zagreb, Zagreb, Croatia (in Serbo-Croatian).
Škrijelj R, Masović M (2001). Populacija smudja (Stizostedion
lucioperca L.) u Neretvanskim hidroakumulacijama. Ribarstvo
59: 57–69 (in Serbo-Croatian).
Stefanović D (1948). Rasna i ekoloska ispitivanja na ohridskim
salmonidama. Belgrade, Serbia: Srpska Akademija Nauka (in
Serbo-Croatian).
Taler Z (1953). Rasprostranjenje i popis slatkovodnih riba Jugoslavije.
Glasnik Prir Muz Srpske Zemlje 22–28 (in Serbo-Croatian).
Tarkan AS, Copp GH, Top N, Özdemir N, Önsoy B, Bilge G, Filiz H,
Yapıcı S, Ekmekçi G, Kırankaya Ş et al. (2012a). Are introduced
gibel carp Carassius gibelio in Turkey more invasive in artificial
than in natural waters? Fisheries Manag Ecol 19: 178–187.
Tarkan AS, Gaygusuz Ö, Gürsoy Gaygusuz Ç, Saç G, Copp GH
(2012b). Circumstantial evidence of gibel carp Carassius
gibelio reproductive competition exerted on native fish species
in a mesotrophic reservoir. Fisheries Manag Ecol 19: 167–177.
USAID (2003). Kosovo Biodiversity Assessment. Washington, DC,
USA: USAID.

72

Vetemaa M, Eschbaum R, Albert A, Saat T (2005). Distribution, sex
ratio and growth of Carassius gibelio (Bloch) in coastal and
inland waters of Estonia (north-eastern Baltic Sea). J Appl
Ichthyol 21: 287–291.
Vuković T (1963). Ribe Bosne i Hercegovine. Sarajevo, Bosnia and
Hercegovina: Svijetlost (in Serbo-Croatian).
Vuković T (1977). Ribe Bosne i Hercegovine. Sarajevo, Bosnia and
Hercegovina: Svijetlost (in Serbo-Croatian).
Vuković T (1982). Sistematika riba. In: Slatkovodno ribarstvo,
Ribozajednica — Jumena, Zagreb, pp. 99–168 (in SerboCroatian).
Vuković T, Ivanović B (1971). Slatkovodne ribe Jugoslavije. Sarajevo,
Bosnia and Hercegovina: Zemaljski muzej BiH Posebno
izdanje (in Serbo-Croatian).
Whittaker RH (1977). Evolution of species diversity in land
communities. In: Hecht MK, Steere WC, Wallace B, editors.
Evolutionary Biology. Vol. 10. New York, NY, USA: Plenum
Press, pp. 250–268.

